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Abstract 
Objective: To investigate the prevalence and characteristics of canine transpositions and to evaluate 
associated dental anomalies in a pediatric population. Material and Methods: This study was carried out 
by evaluating the panoramic radiographs of 11.750 patients ranging in ages from 6 to 17 presented to a 
pedodontic clinic over 5 years. The patients with canine transposition were included in the study. Age at 
diagnosis, gender, classification and location of transposition, presence of other dental anomalies were 
recorded. Differences were analyzed using the Chi-squared test. Results: Canine transposition was detected 
in 73 teeth from 69 patients (0.6%).  Transpositions were more common in girls than in boys (55.1%). 
Transposed canine teeth were more frequently observed unilaterally (89%). The most commonly found 
transposition type was type 2 (42%). A total of 49.3% of 69 patients had retained primary canine teeth, 
20.3% had congenitally missing teeth, and 11.6% had peg-shaped, microdont lateral incisors. Impacted teeth 
excluding third molars and taurodontism were also observed. Conclusion: Although the canine 
transpositions are generally asymptomatic in children in the period of growth and development, the 
importance of early diagnosis is crucial to prevent various clinical problems. 
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Introduction 
Dental anomalies occur as a result of interactions between genetic and environmental factors in the 
development of teeth. One of these anomalies, transposition, is a rare form of ectopic eruption and is defined as 
the displacement of two adjacent teeth [1]. 
Transposition can adversely affect dentition aesthetically and functionally [2]. It is essential to know 
the etiologic factors affecting its prevalence to take preventive measures. Although the etiology of 
transposition is unknown, genetic and environmental factors such as heredity, position changes in permanent 
tooth germs during odontogenesis, trauma, cystic lesions, odontoma, early tooth loss, delays in root resorption, 
and mechanical interference during permanent tooth eruption can result in transposition [3-8]. 
It has been reported that transposition is mostly seen in canine teeth and the incidence varies between 
0.09-1.4%. Differences in prevalence vary depending on ethnicity and whether patients are selected from 
patients in the general population or orthodontic clinics [3,9-15]. In studies of patients who presented to 
orthodontic clinics, more than 50 cases of transposition were reported, but these studies were also limited 
[4,13,16,17]. 
Several studies have shown that canine transposition is often seen unilaterally in the upper jaw, but 
not simultaneously in both arches [3,5,10,13]. No report has been published on primary dentition [18]. 
According to the canine transposition classification, it is stated that upper canine-first premolar transposition is 
the most common and may be of genetic origin [5,13,19]. Although upper canine-lateral transposition was 
reported as the second most common [5], there are also studies indicating that it is the most common [3,14]. 
Canine transposition is associated with some characteristic features and dental anomalies, such as 
small peg-shaped upper lateral teeth, retained primary canine teeth, supernumerary teeth, impacted teeth, and 
congenitally missing teeth [13]. It was reported that case reports/series or the studies evaluating small 
sample groups caused this relationship to be low. In addition, they indicated the necessity of studies involving 
large sample groups [20]. 
The aim of this study was to determine the prevalence of canine transposition in panoramic 
radiographs of patients who were admitted to a pedodontic clinic between the ages of 6–17 years between 
2013-2017. Additionally, it was also determined the transposition types/localizations and other related dental 
anomalies in selected patients. 
 
Material and Methods 
Study Design 
This cross-sectional study was carried out by evaluating the panoramic radiographs of patients who 
presented to the Department of Pedodontics at Suleyman Demirel University, Turkey, for over 5 years. 
Standard and good quality radiographs with full records were evaluated, and patients with canine transposition 
were included in the study. 
 
Data Collection 
All radiographs were taken with one device (Planmeca Promax, Helsinki, Finland) processed. Images 
were evaluated independently by two operators on the computer monitor. To estimate the reproducibility of 
diagnosis, all selected radiographs and records were examined again after one week later by the two operators. 
The inconsistencies between the findings were compared. The agreement between the operators was 
substantial (Kappa >90).  
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Cases were classified according to the canine transposition classification [5]: Type 1: Maxillary 
canine-first premolar transposition (Mx.C.P1); Type 2: Maxillary canine-lateral incisor transposition 
(Mx.C.12); Type 3: Maxillary canine-first molar site transposition (Mx.C to M1); Type 4: Maxillary lateral 
incisor-central incisor transposition (Mx.12.11); Type 5: Maxillary canine-central incisor site transposition 
(Mx.C to 11); and Type 6: Mandibular lateral incisor-canine transposition (Mn.12.C) 
The following were recorded for each subject: age at diagnosis, gender, classification and location of 
transposition, presence of other dental anomalies (hypodontia, taurodontism, retained primary canine, peg-
shaped lateral teeth, supernumerary teeth, impactions of teeth other than the transposed ones). 
 
Data Analysis 
Version 23.0 of the SPSS package program (IBM SPSS Inc., Chicago, Ill., USA) was used for recording 
and analyzing data. The Pearson chi-squared test was used to determine differences in the distribution of tooth 
transposition by gender. It was also used to assess side distribution and other dental anomalies. A p value 
<0.05 was considered statistically significant. 
 
Ethical Aspects 
Ethics committee approval for the study was obtained from Suleyman Demirel University Faculty of 
Medicine Clinical Research Ethics Committee (2019/113). 
 
Results 
Panoramic radiographs of 12.150 patients between 6–17 years of age who were admitted to a 
pedodontics clinic between 2013 and 2017 for any reason were examined. The good quality and standard 
radiographs of 11.750 patients with complete forms were evaluated. Among the evaluated panoramic 
radiographs, canine transposition was detected in 73 teeth from 69 patients (0.6%), of which 38 were girls and 
31 were boys. The mean age of these patients was 12.0 ± 0.28 (girls = 11.65 ± 0.38 and boys = 12.42 ± 0.40). 
The radiographic material was divided according to the types of transposition. Transposition types 
are subdivided according to their unilateral or bilateral status (Table 1). 
 
Table 1. Gender distribution of transposition types. 
Types of Transposition Female Male Total 
 
N % N % N % 
Mx.C.P1 (Type 1) 14 36.8 8 25.8 22 31.9 
Mx.C.P1 Unilateral (Type 1 U) 13 92.9 6 75.0 19 86.4 
MX. C.P1 Bilateral (Type 1 B) 1 7.1 2 25.0 3 13.6 
Mx.C.I2 (Type 2) 13 34.2 16 51.6 29 42.0 
Mx.C to M1(Type 3) 0 0.0 1 3.2 1 1.5 
Mx.C to 11 (Type 5) 1 2.6 0 0.0 1 1.5 
Mn.12.C (Type 6) 10 26.3 6 19.4 16 23.2 
Mn.12.C Unilateral (Type 6 U) 9 90.0 6 100.0 15 93.8 
Mn.12.C Bilateral (Type 6 B) 1 10.0 0 0.0 1 6.2 
Total 38 100.0 31 100.0 69 100.0 
Mx.C.P1: Maxillary Canine-First Premolar; Mx.C.I2: Maxillary Canine-Lateral Incisor; Mx.C.I1: Maxillary Canine-Central Incisor; 
Mx.C.M1: Maxillary Canine-First Molar; Mn.12.C: Mandibular Canine-Lateral Incisor; Unilateral: U; Bilateral: B. 
 
The upper jaw contained 76.7% of the transposed canine teeth. No statistically significant difference 
was found according to the sexes (p = 0.496).  Transposed canine teeth were more frequently observed 
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unilaterally (89%) or on the left side (60%). Although transposition was observed more on the left side in both 
sexes, the relationship between them was not statistically significant (p=0.464). 
The most commonly observed transposition was maxillary canine-lateral incisor (42%). Transposition 
type was examined according to gender and the side distribution, but the type 3 and 5 classifications were 
excluded from the statistical evaluation due to the presence of only one patient. The relationship between type 
1, 2 and 6 transposition types and gender was not statistically significant (p>0.05). Although transposition was 
more observed on the left side ın unilateral cases (type 1U, 2, 6U), there was no significant difference in left- or 
right-sided distribution (p>0.05) (Table 2). 
 
Table 2. Side distributions of transposition types 
Types of Transposition Right Left Total 
 
N % N % N % 
Mx.C.P1 Unilateral (Type 1 U) 7 26.9 12 30.8 19 29.2 
Mx.C.I2 Unilateral (Type 2) 12 46.2 17 43.6 29 44.6 
Mx.C to M1 (Type 3) 1 3.9 0 0.0 1 1.5 
Mx.C to 11 (Type 5) 0 0.0 1 2.6 1 1.5 
Mn.12.C Unilateral (Type 6 U) 6 23,1 9 23.1 15 23.1 
Total 26 100.0 39 100.0 65 100.0 
Mx.C.P1: Maxillary Canine-First Premolar; Mx.C.I2: Maxillary Canine-Lateral Incisor; Mx.C.I1: Maxillary Canine-
Central Incisor; Mx.C.M1: Maxillary Canine-First Molar; Mn.12.C: Mandibular Canine-Lateral Incisor; Unilateral: 
U; Bilateral: B. 
 
When transposition-related dental anomalies were examined, 49.3% of 69 patients had retained 
primary canine teeth, 20.3% had congenitally missing teeth excluding third molars, and 11.6% had peg-shaped 
or microdont lateral incisors. Impacted teeth excluding third molars were observed in 11.6% of cases and 
taurodontism was observed in 7.3%. None of the patients had supernumerary teeth. Transposition types and 
related dental anomalies are shown in Tables 3 and 4. Retained primary canine teeth had the highest 
percentage in all transposition types. The upper right and left lateral teeth were most often missing 
congenitally. A significant correlation was detected between the types 1, 2, and 6 transposition classifications 
and dental anomalies only in the case of peg-shaped lateral teeth (p=0.025). Two patients with canine 
transposition in the upper jaw had a cleft. 
 
Table 3. Prevalence of agenesis, peg-shaped and microdont incisors, taurodontism, retained primary 
canine and impaction. 
Types of Transposition Agenesis PS / MI Taurodontism RPC Impaction Total* 
 N % N % N % N % N % N % 
Mx.C.P1 (Type 1) 5/22 22.7 1/22 4.6 4/22 18.2 9/22 40.9 1/22 4.6 22 31.9 
Mx.C.P1 Unilateral (Type 1 U) 4/19 21.0 1/19 5.3 4/19 21.1 8/19 42.1 1/19 5.3 19 86.4 
Mx.C.P1 Bilateral (Type 1 B) 1/3 33.3 0/3 0.0 0/3 0.0 1/3 33.3 0/3 0.0 3 13.6 
Mx.C.I2 (Type 2) 7/29 24.1 7/29 24.1 1/29 3.5 13/29 44.8 7/29 20.7 29 42.0 
Mx.C to M1(Type 3) 0/1 0.0 0/1 0.0 0/1 0.0 1/1 100.0 0/1 0.0 1 1.5 
Mx.C to 11 (Type 5) 0/1 0.0 0/1 0.0 0/1 0.0 1/1 100.0 0/1 0.0 1 1.5 
Mn.12.C (Type 6) 2/16 12.5 0/16 0.0 0/16 0.0 10/16 62.5 1/16 6.6 16 23.2 
Mn.12.C Unilateral (Type 6 U) 2/15 13.3 0/15 0.0 0/15 0.0 9/15 60.0 1/15 6.7 15 93.8 
Mn.12.C Bilateral (Type 6 B) 0/1 0.0 0/1 0.0 0/1 0.0 1/1 100.0 0/1 0.0 1 6.2 
Total 14/69 20.3 8/69 11.6 5/69 7.3 34/69 49.3 8/69 11.6 69 100.0 
*Some patients have more than one dental anomaly; RPC: Retained Primary Canine; PS/MI: Peg-Shaped and Microdont Incisors; 
Mx.C.P1: Maxillary Canine-First Premolar; Mx.C.I2: Maxillary Canine-Lateral Incisor; Mx.C.I1: Maxillary Canine-Central Incisor; 
Mx.C.M1: Maxillary Canine-First Molar; Mn.12.C: Mandibular Canine-Lateral Incisor; Unilateral: U; Bilateral: B. 
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Table 4. All transposition cases and findings for tooth type. 
Gender Age Side Tooth Agenesis PML RC Impaction Taurodontism 
Type 1         
Male 13 Left 23      
Male 13 Right 13 12,22,31,32,41,42  53  16,26,36,46 
Female 13 Right 13   53   
Female 12 Right 13 22   45  
Male 13 Right 13   53  16,26 
Female 15 Left 23 22,32,33  63   
Female 6 Left 23 22     
Female 14 Left 23      
Female 14 Right 13   53   
Female 14 Left 23   63  17,27,36,47 
Male 12 Left 23   63   
Female 9 Left 23      
Female 10 Left 23     16,26 
Male 15 Right 13      
Female 13 Left 23  12,22    
Male 14 Left 23      
Female 12 L 23      
Female 10 Left 23   63   
Female 8 Right 13      
Male 10 R+L 13,23      
Female 9 R+L 13,23      
Male 13 R+L 13,23 15,25  53,63   
Type 2         
Male 14 Right 13   53   
Male 12 Left 23   63   
Male 13 Left 23   63   
Male 14 Left 23   53,63 13  
Male 15 Left 23   63   
Female 10 Left 23      
Male 15 Right 13 12     
Female 15 Left 23  22    
Female 13 Right 13 22 12 53   
Female 12 Left 23  22    
Female 13 Right 13 42  53   
Female 10 Left 23 12,15,22,25,31,35,45     
Female 12 Left 23  12,22    
Male 10 Right 13    22  
Male 10 Right 13      
Female 15 Left 23      
Male 13 Left 23 12  53,63   
Male 11 Right 13      
Male 11 Left 23    13  
Male 10 Right 13    11,12  
Male 12 Right 13  12 53   
Male 17 Left 23 31,41  63   
Female 16 Right 13   53   
Female 10 Left 23    13,35 16,26 
Female 11 Right 13   53   
Female 10 Right 13      
Female 14 Left 23 12 22 63 25  
Male 13 Left 23      
Male 11 Left 23  22    
Type 3         
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Male 13 Right 13   53   
Type 5         
Female 14 Left 23   63   
Type 6         
Female 12 Left 33   73   
Female 11 Right 43   83   
Female 11 Left 33      
Male 9 Right 43      
Female 12 Right 43   83   
Female 11 Left 33 45  83   
Male 7 Right 43      
Female 12 Left 33   73   
Male 14 Left 33   73   
Male 15 Left 33 45  73 13  
Male 10 Left 33      
Female 8 Left 33      
Female 13 Right 43   83   
Female 11 Left 33   73   
Female 11 Right 43      
Female 11 R+L 33,43   73,83   
PML: Peg-Microdont Lateral; RC: Retained Canine; R+L: Right and Left. 
 
Discussion 
Canine transposition is a rather uncommon dental anomaly among young individuals, but detection it 
during early childhood is important. In our study, the prevalence of canine transposition was 0.6%. When the 
studies on canine transposition in Turkish population are examined, it is seen that the prevalence varies 
between 0.27-0.41% [3,9,14]. Although the present study group consisted of patients between the ages of 6-17 
years, it is thought that the presence of quite a wide age range (6-40 years) and different sample sizes in other 
studies constituted the differences in prevalence. Furthermore, considering the possibility of subsequent 
transposition of canine teeth in patients who have no canine eruption activity, there is a possibility that this 
ratio would change slightly. 
Canine transposition was more common in girls than boys (55.1%), supporting the findings of studies 
conducted in different populations [5,13,15,21]. This is because girls are more likely to present to clinics to 
search for orthodontic treatment for aesthetic purposes. Transposition was higher in males in a study that 
included orthodontic patients (4:3) [22]. It has been reported that these differences in gender are related to 
genes [11]; however, other studies indicate that gender does not make a significant difference [8,14,20]. 
It has been stated that the higher bone density of the lower jaw prevents the transposition of teeth and 
that transposition is seen in the lateral-canine region where the bone is more porous than that in the molar 
region. Due to the lower bone density in the upper jaw, the localization of transposition types in the upper jaw 
is not limited, as seen in the lower jaw [20]. In our study, transposition was mostly seen in the upper jaw 
(76.7%) and was unilateral (89%). These rates were reported to be 45.5-95% in the upper jaw and 5-54.5% in 
the lower jaw in the studies [14-16,23]. The unilateral incidence rate was reported to be 85-94.4% 
[14,16,21,23], which was similar to the result of our study. The researchers reported that bilateral cases 
account for 5.3-14.9% of transposition patients [3,19]. It was previously described that the human face is not 
symmetrical; therefore, the arch length is affected and may result in unilateral transposition in some severe 
cases [11]. In our study, bilateral transposition cases were observed more often in the upper jaw (lower in one 
and upper in three patients), as supported by previous studies [24,25]. 
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When transpositions were evaluated according to localization, canine transpositions were more 
frequent on the left side (60%). Some studies support this result [3,13,23], while other researchers have 
reported no difference between the sides [14]. 
According to the Peck’s classification [5], the most common transposition type was reported as type 1 
transposition (58-70%) [5,10,13,16]. In our study, as in another studies conducted in Turkey [3,14], type 2 
transposition was the most common. In a study of patients aged 6-15 years, type I transpositions were reported 
more on the left side [4], which is similar to our study, but we found no significant difference (p>0.05). 
Although type 3 transposition is very rare, the early loss of permanent first molar teeth may cause 
transposition, but there are a few cases in the literature that report otherwise [5,14]. Type 5 transposition, 
defined as the transposition of the upper canine to the central incisor region, was observed in only one patient 
in our study. In the patient’s records, it was determined that this patient’s tooth was transposed to this area 
after trauma. Similar cases have been reported in the literature [5,8,26]. 
Transposition, which is very rare in the lower jaw (0.003%), has been reported to be common 
unilaterally and between canine-lateral teeth region [16,23]. As a result of this study, the incidence of 
transposition in the lower jaw was 23.2%, and bilateral transposition was detected in only one patient. 
Although transposition of the lower jaw was higher on the left side in this study, it was not statistically 
significant (p>0.05). Other studies have reported contradictory findings [3,14]. 
It is well-known that when a patient has a dental anomaly, other anomalies may accompany. A 
significant relationship has been reported between transposition and other dental anomalies [10]. According 
to the researchers, it was found that 38.1-63.6% of the patients also have retained primary canine teeth, 21.1-
40% have congenitally missing teeth, 9.1-27% have peg-shaped lateral teeth, 5.6-27.3% have impacted teeth, 
5.3% have transmigrated teeth, 4.8-5.3% have supernumerary teeth [3,10,14-16,23]. A meta-analysis study 
revealed the dental anomalies that are seen with transposition; however, no evidence was found that 
transposition is a syndrome with peg-shaped laterals, congenitally missing teeth, or impacted teeth [20]. 
In our research, retained primary canine teeth were the most common with transposition types, which 
was also expected. Similar results were reported in previous studies [3,10,21]. Prolonged retention of primary 
teeth is caused by inaccurate positioning of permanent teeth crypts because of delayed root resorption of 
primary teeth and delayed root resorption of primary teeth due to the permanent position of the transposed 
teeth [5,23]. Retained primary canine teeth were reported in 60% of type 1 cases and 22.2% of type 2 cases 
[14]. We detected retained canine teeth in 40.9% of type 1 cases and 44.8% of type 2 cases in our study. 
The most common congenitally missing teeth in transposition cases are lateral incisors [1]. In the 
present study, 29 permanent teeth were found to be missing congenitally among the 69 cases, and 11 of them 
were maxillary lateral incisors (37.9%); mandibular incisors accounted for only 31% of the missing teeth. 
Unilateral or bilateral missing lateral teeth were reported in 25% of type 1 cases [10], and similar results were 
observed in our study (22.7%). 
In patients with canine transposition in the upper jaw, it is thought that a genetic effect may play a 
role in the peg-shaped and microdont susceptibility of the upper lateral incisors [23]. In our study, peg-shaped 
lateral teeth were seen in 11.6%, type 1 was seen in 4.6%, and type 2 was seen in 24.1% of patients. In contrast, 
one study reported 67% of type 1 transposition patients and 7.1% of type 2 patients [23]. 
About 11.6% of patients with transposed canine teeth had impacted teeth and 37.5% of this ratio was 
composed of posterior teeth. Transposition of the teeth may be dependent on the presence of impacted teeth or 
may be independent. 
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Researchers investigating the presence of taurodontism in other teeth of patients with transposed 
teeth have observed a significant relationship between taurodontic teeth and the type 1U group [4]. In our 
study, the presence of taurodontism was seen in 7.3% of patients and 80% of these patients had type 1U 
transposition. 
A previous study reported canine transposition in 4.1% of cleft lip and palate patients [27]. In our 
study, transposition was observed in two non-sibling girls who were 6 and 12 years with a cleft upper jaw. In 
addition, it is known that transposition of the teeth occurs after trauma. In our study, 5.8% of the transposition 
cases consisted of patients with a history of trauma in the transposed area, which is similar to a previous study 
[3]. 
Generally, the age at which children are traumatized is a mixed dentition period in which growth and 
development are active. Many dental problems can be treated if diagnosed during this period. However, as the 
time for patients to refer to dentists is usually the age of 11-12 years, which is eruption time of the upper 
canines, children between the ages of 6-9 years with transposition accounted for only 8.7% of our study group. 
In a study, transposition cases between the ages of 8-9 were found in 69% of cases [19]. The reason for the low 
rate in our study is that the majority of our patient group consisted of patients 12-13 years. Therefore, the 
importance of following children during the mixed dentition period is emphasized. A multidisciplinary 
treatment approach may be necessary to obtain long-term aesthetic and functional results for transpositions 
detected during the late period. 
 
Conclusion 
The prevalence of canine transposition was found to be 0.6%. Transposed canine teeth were mostly 
associated with retained primary canine teeth. In these cases, it should be kept in mind that canine teeth can be 
transposed. Although the transpositions are generally asymptomatic in children in the period of growth and 
development, the importance of early diagnosis is emphasized once again to prevent the development of 
transposition, which may cause various clinical problems and to prevent future dental problems. 
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